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CTAIM AMENDMENTS 

L (CURRENTLY AMliNDHD) A method of producing a nanoporoa^ silica dielectric 
film comprising 

(a) preparing a composition comprising a silicon containing pre-polymcr, a metal-ion- 
free catalyst selected from tlic group consisting of onium oompoundo and nucl o oph i lo a 
u>ti pamethvlammonium acetate, tetrabutvlammoniuTn aceta te, tctramclhvbhosphoniuiTi 
acetate, tetramethvlphosphnnium hydroxide, triphen vlphosphine. trimethylphosphine, 
trioctvlphosphine. and combinations thereof ; and a porogen which does not bond to the 
silicon containing prc-polyraer; 

(b) coating a substrate with the composition to form a film, 

(c) crosslinking Ihc composition to produce a gelled film, and 

(d) healing the gelled film at a temperature and for a duration effective to remove 
substantially all of said porogen. 

2. (ORIGIN Al 0 The method of claim 1 wherein the nanoporous silica dielectric fihn has 
a pore void volume of from about 5% to about 80% based on the volume of the film. 

3, (ORIGINAL) The method of claim 1 wherein the resulting nanoporous silica dielectric 
film has a dieltsctric constant of about 3 or below. 

4, (ORIGINAL) The method of claim 1 wherein the nanoporoius silica dielectric Rim has 
an average pore diameter in the range of from about 1 nm to about 30 nm. 

5. (ORIGINAL) The method of claim 1 wherein the porogen is selected from the group 
consisting of a poly(alkylene) dietber, a poly(arylene) diether, poly(cyclic glycol) dicthcr. 
Crown ethers, polycaprolactone, fully end-capped polyalkylcnc oxides, fully cnd-c^ped 
polyarylenc oxides, polynorbcne, and ct^mbinations thereof. 
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6. (ORIGINAL) The method of claim 1 wherein the porogen is selected from the group 
consisting of a poly(ethylene glycol) dimeihyl ether, a poly(ethylene glycol) 
bis(carboxymethyl) ether, a poly(etliylene glycol) dibeiisrx)ate, , a poly(ethylene glycol) 
propylmethyl ether, a poly(ethylene glycol) diglycidyl ether, a poIy(propylene glycol) 
dibcnzoate, a poly(propylene glycol) dibatyl ether, a poly(propylene glycol) dimethyl 
ether, a poly(propyIene glycol) diglycidyl ether, 1 5-Crown 5, 1 8-Crown-6, dibenzol 8- 
Crown-6, dicyclohexyl-l8-Crovvn-6, dibcnzo-lS-Crown-S and combinations thereof. 

7. (CANCELED) 

8. (CANCET.ED) 

9. (CANCELED) 

10. (ORIGINAL) The method of claim 1 wherein the composition further comprises a 
non-metallic, nucleophilic additive which accelerates the crosslinking of the composition. 

1 1 . (ORIGINAL) I'he method of claim 1 wherein the composition further comprises a 
nucleophilic additive which accelerates the crosslinking of the composition, which is 
selected from the group consisting of dimethyl sulFone, dimethyl formaniidc, 
hexamctliylphosphorous triamidc, amines and combinations thereof. 

12. (CURBIENTLY AMENDED) The method of claim 1 wherein the composition further 
comprises water in a molar ratio of water to said Si atoms in said silicon containing 
pr e polvmer pre-DoIvmcr ranging from about 0.1:1 to about 50:1. 

13. (CURRENTLY AMENDED) The method of claim 1 wherein the composition 
comprises a silicon containing propolymer pre-polymcr of Formula 1: 

Rx - Si - Ly (Formiila I) 

wherein x is an integer ranging from 0 to about 2, and y is 4-.x, an integer ranging from 
about 2 to about 4; 
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R is independently selected from the group consisting of alkyl, aryl, hydrogen, alkylenc, 
arylene, and combinations thereof; 

L is an electronegative moiety, independently selected from the group consisting of 
alkoxy, carboxy, amino, amido, halide, isocyanato and combinations thereof. 

14. (CURRENTLY AKfENDED) The method of claim 13 wherein tlie composition 
comprises a polymer formed by condensing u propolymcr pre-polymer according to 
Formula 1, wherein the number average molecular weight of said polymer ranges from 
about 150 to about 300,000 amu. 

1 5. (0R10INAT-) The method of claim 1 wherein the composition comprises a silicon 
containing pre-polymer selected from the group consisting of an acetoxysiiane, an 
ethoxysilane, a mcthoxysiJane, and combinations thereof. 

16. (ORIGINAL) The method of claim 1 wherein the composition comprises a silicon 
containing pre-polymer selected from the group consisting of tetraacctoxysilane, a Ci to 
about Ce alkyl or aryl-triacetoxysilane, and combinations thereof. 

1 7. (ORIOINAIO The method of claim 16 wherein said triacetoxysilane is 
methyltriacctoxysilane. 

18. (ORlCllNAL) The method of claim 1 wherein the composition comprises a silicon 
containing pre-polymer selected from the group consisting of tetrakis(2,2,2- 
trifluoR)elhoxy)silane, tetrakis(triflLU)roacctoxy)5ilane, tctraisocyanatosilanc, tris(2,2,2- 
trifluoroethoxy)mcthylsilane, tris(trifl uoroacetoxy)methylsilane, 
methyltriisocyanatosilanc and combinations thereof. 

19. (CURRENTLY AMliNDKD) The method of claim 1 wherein tihe step (c) comprises a 
crosslinkJng which is conducted at a temperature which is less than the heating 
temperature of step (d). 
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20. (ORIGIN AIO The method of claim 1 farther comprising an additional porogen 
wherein the additional pon^gen has a boiling point* sublimation point or decomposition 
temperature ranging from about 150^C to about 450^C. 

21. (ORIOTNAL) I he method of claim 1 wherein heating step (c) comprises heating the 
film at a temperature ranging from about 100 to about 250''C, for a tiine period 
ranging from about 30 seconds to about 10 minutes. 

22. (ORIGINAL) The method of claim 1 wherein step (d) comprises heating the film at 
temperatiu-e ranging from about 150 ""C to about 450 *'C, for a time period ranging from 
about 30 seconds to about 1 hour. 

23. (ORIGINAL) The method of claim 1 further comprising an additional porogen 
wherein the additional porogen has a molecular weight i-anging from about 1 00 to about 
50,000 amu. 

24. (ORIGINAL) The mctliod of claim 1 further comprising an additional porogen 
wherein tlie additional porogen comprises a reagent comprising at least one reactive 
hydroxyl or amino functional group, and said reagent is selected from the group 
consisting of an organic compound, an organic polymer, an inorganic polymer and 
combinations thereof. 

25. (ORIGrNAL) The method of claim 1 further comprising an additional porogen 
wherein the additional porogen is selected from the group consisting of a polyalkylene 
oxide, a monoethcr of a polyalkylene oxide, an aliphatic polyester, an acrylic polymer, an 
acetal polymer, a poly(caprolatactone), a poiy(valeracione), a poly(melhyl methacrylale), 
a poly (vinylbutyral) and combinations thereof. 

26. (ORIGINAL) The method of claim 1 furtlier comprising an additional porogen 
wherein the additional porogen comprises a polyalkylene oxide monoether which 
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comprises a Ci to about Ce ulkyl chain between oxygen atoms and a Ci to about alkyl 
ether moiety, and wherein the alkyl chain is substituted or unsubstituted. 

27. (ORTGTNAL) The method ofclaim 26 wherein the polyalkylene oxide monoether is a 
polyethylene glycol monomcthyl ether or polypropylene glycol nionobutyl ether. 

28. (ORIGINAI.) The method ofclaim 1 wherein the pi:)rogen is present in the 
composition in an amount of from about 1 to about 50 percent by wciglit of the 
composition. 

29. (OEUGINAL) The method ofclaim 1 wherein the composition further comprises a 
solvent. 

30. (ORKJINAL) The method ofclaim 1 wherein the composition further comprises 
si^lvent in an amount ranging from about 10 to about 95 percent by weight of the 
composition. 

31. (ORIGINAL) The method ofclaim 1 wherein the composition further comprises a 
solvent having a boiling point ranging from about 50 to about 250 "C. 

32. (ORIGIN AT.) The method ofclaim 1 wherein the composition further comprises a 
solvent selected from the group consisting of hydrc)carbons, esters, ethers, ketones, alcohols, 
amides and combinations therei'>f 

33. (ORIGINAL) The method ofclaim 29 wherein the solvent is selected from the group 
consisting of di-n-bulyl ether, anisolc, acetone, 3-pentanone, 2-heptanonc, ethyl acetate* n- 
propyl acetate, n-butyl acetate, 2-propanol, dimethyl acetamide, propylene glycol methyl 
ether acetate, and combinations thereof. 

34. (CANCELED) 
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35. (CURRENTLY AMENDED) A semiconductor device comprising a nanoporous 
dielectric film of claim ^ 21l 

36. (ORIGINAL) The semiconductor device of claim 35 that is an integrated circuit. 

37. (CURRENTLY AMENDliD) A nanoporous silica dielectric film fomied from^ 
composition comprising a silicon containing pre-polymcr, a metal ion free catalyst 
selected from the tiroun conslstinu ortctramethvlummoniu m acetate, 
tetrabutvlammonium acetate, tetramcthvlphosph onium acetate. tetramcthvlpho$phonium 
hvdroxidc> triphenvlohosphine. trimethvlohosphine. trioctylphosphine, and cQm t)jp^ti ons 
thereof ; and a porogen that does not bond to the silicon containing pre-polymer and is 
selected from the group consisting of poly(alkyiene) dielher, a poly(arylene) diether, 
poly(cyclic glycol) diether. Crown ethers, polycaprolactone, lully end-capped 
polyalkylcne oxides, lully end-capped polyarylene oxides, polynorbene, and 
combinations thereof; which nanonorous silica dielec tr ic film ii> produced acc<>)rdinR to 
the method of claim 1 . 

38. (CURRENTLY AMENDED) i Hp r»m2-inRiti ^ naiioporous silica dielectric film of 
claim 37 wherein said metal-ion-fi«;e catalyst is tetramethylammonium acetate. 

39. (CURRENTLY AMENDED) The compofiition nanoporous silica dielectric film of 
claim 37 wherein said silicon containing pre-polymcr comprises a combination of 
acetoxy-based leaving groups. 

40. (CURRENTLY AMENDED) The compooition nanoporous s il ica dielectric fihn of 
claim 39 wherein said silicon con tainin f; pre-nolvmer comprising a combination of 
acetoxy-based leaving groups comprises tetraacetoxysilane and melhyltriacctoxysilane. 

41. (CURRENTLY AMENDED) A-a nmpnKitinn nano porous silica dielectric film of 
claim 37 wherein said composition is a spin-on composition eompridng r,aid composition 
of claim 37 . 
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42. (CANCELliD) 

43. (CURRliNTT.Y AIVIENDED) Tn a method of controlling the pore size of a porous 
silica film, cc^mprising 

(a) preparing a compot>iLion comprising a silicon containing prc-polymer, u metal-ion- 
frec catalyst selected from the group consisting of o nixim compounds and nucl e ophil e s ; 
tetramethvlammonium acetate, telrabutvlammon ium acetate, tctramethylphosphonium 
acetate, tetramethvlphosphonium hydroxide, triphenvlphosnhinc. trimetliylphosphifi^ . 
trioctvlphosphinc. and combinations thereof : and a porogcn; 

(b) coating a substrate with the composition to form a film, 

(c) crosslinking the composition to produce a gelled film, and 

(d) heating the gelled film at a temperature and for a duration eflective to remove 
substantially all of said porogen; 

the method comprising using a porogen which docs not bond to the silicon containing 
pre-polymcr. 
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